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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 

Listing of Claims: 

1. (Currently Amended) A m i n i atur i z e d thin - fi l m fu el go 1 1 device for 
converting chemical energy of a fuel containing hydrogen into an electrical current 
without combustion^ comprising: 

a plurality of miniaturized thin-film fuel cells spaced from one another 
by a frame, each of the thin-film fuel cells including 

a first manifold structure constructed from a first substrate 
having a first face surface and a first back surface and aft a plurality of first elongate 
fuel chambor chambers in fluid communication with each other defined therein for 
receiving the fuel, each of said first elongate fuel ohombor chambers having an 
elongate opening along said first face surface and extending through the first 
substrate to define a first back opening along said first back surface : 

a second manifold structure constructed from a second 
substrate having a second face surface and second back surface and a plurality of 
second elongate fuel chambers in fluid communication with each other defined 
therein for receiving the fuel each of said second elongate fuel chambers having an 
elongate opening along said second face surface and extending through the second 
substrate to define a second back opening along said second back surface: 

said first and second substrates being bonded together along 
said first and second back surfaces such that said plurality of first elongate fuel 
chambers are respectively in fluid communication said plurality of second elongate 
fuel chambers: 

aft a plurality of first elongate o le otro l yt e electrolytes respectively 
secured between on anodo first anodes positioned adjacent to said first elongate 
fuel chamb e r chambers and a cathodo first cathodes positioned adjacent to an 
oxygen containing region, said first elongate e l e ctro l yt e electrolytes operably 

2 



* RCVD AT 2/28/2005 8:17:94 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/3 * D MIS : 8 72930 8 * CSID:31 05631460 * DURATION (mm-ss):02-54 



Serial No. 09/917,428 



Docket No. 10008368-1 



secured to the first face surface of said first substrate adjacent to said first elongate 
fuel chombor chambers thereby hydraulically isolating said first elongate fuel 
chambor chambers from the oxygen containing region; and 

a plurality of second elongate electrolytes respectively secured 
between second anodes positioned adjacent to said second elongate fuel chambers 
and second cathodes positioned adjacent to the oxygen containing region, said 
second electrolytes ooerablv secured to the second face surface of said second 
substrate adjacent to said second elongate fuel chambers thereby hydraulically 
isolating said second elongate fuel chambers from the oxygen containing region: 

wherein fuel received within said first elongate fuel chamb e r chambers 
is operably engaged with the anodo first anodes along the length of the elongate 
op e n i ng openings , and oxygen from the oxygen containing region is operably 
engaged with the cathodo first cathodes such that when encouraged by a catalyst, 
hydrogen atoms from the fuel split into a proton and an electron, which take different 
paths to the cathod e first cathodes thereby producing the electric curren t: and 

wherein fuel received within said second elonoate fuel chambers is 
operably engaged with the second anodes along the length of the second elongate 
openings, and oxygen from the oxygen containing region is ooerablv engaged with 
the second cathodes such that when encouraged bv a catalyst, hydrogen atoms 
from the fuel split into a proton and an electron, which take different paths to the 
second cathodes thereby producing electric current . 

2. (Currently Amended) The m i n i aturizod th i n film fu el c ell device of claim 
1 , wherein sard first substrate is a silicon wafer. 

3. (Currently Amended) The m i n i aturizod th i n - film fuo l oo ll device of claim 
1 , wherein said first substrate is a portion of a silicon wafer. 

4. (Canceled) 

5. (Currently Amended) The miniaturiz e d th i n - fi l m fu e l c ell device of claim 
1 f wherein said fuo l co ll ic a fuel cells are proton exchange membrane fuel eeU cells 
and the ele ctro l yte i c a electrolytes comprise proton conducting electrolyte material. 
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6. (Currently Amended) The m i ni a turized th i n film fuo l oo ll device of claim 
5, wherein said proton conducting electrolyte material is a perfluorinated sulfonic 
acid polymer having a thickness between 50-100 pm, inclusive. 

7-11. (Canceled) 

1 2. (Currently Amended) The m i n i aturiz e d th i n - f il m fuo l oo l l device of claim 
44 claim 1 . wherein said- the fluid communication between the elongate fuel 
chambers of th e p l ura li ty of sa i d m i n i aturizod th i n f il m fuo l co l ic is in a serpentine or 
parallel pattern. 

13-1 7. (Canceled) 

1 8. (Previously Presented) A thin-film fuel cell, comprising: 

a substrate defining a plurality of elongate fuel chambers with 
respective elongate fuel chamber openings; and 

a plurality of elongate fuel cells, including respective anodes and 
cathodes, secured to the substrate and positioned over respective elongate fuel 
chamber openings such that the anodes face the elongate fuel chambers and the 
cathodes are hydraulically Isolated from the elongate fuel chambers. 

19. (Previously Presented) A thin-film fuel cell as claimed in claim 18, 
wherein the substrate comprises a silicon wafer. 

20. (Previously Presented) A thin-film fuel cell as claimed in claim 18, 
wherein the substrate comprises a portion of a silicon wafer 

21. (Previously Presented) A thin-film fuel cell as claimed in claim 18, 
wherein the elongate fuel cells comprise elongate proton exchange membrane fuel 
cells including a proton conducting electrolyte material between the anodes and 
cathodes. 
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22. (Previously Presented) A thin-film fuel cell as claimed in claim 21, 
wherein the proton conducting electrolyte material comprises a perfluorinated 
sulfonic acid polymer having a thickness between 50-100 pm. 

23. (Previously Presented) A thin-film fuel cell as claimed in claim 18, 
wherein the plurality of elongate fuel chambers are connected to one another. 

24. (Previously Presented) A thin-film fuel ce\\ as claimed in claim 18, 
wherein the plurality of elongate fuel chambers are connected to one another in 
series. 

25. (Previously Presented) A thin-film fuel cell as claimed in claim 24, 
wherein the plurality of elongate fuel chambers define respective longitudinal ends 
and are connected to one another at the longitudinal ends. 
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